A comparative transcriptome analysis of two sets of backcross inbred lines differing in lint-yield derived from a Gossypium hirsutum × Gossypium barbadense population.
Upland cotton (Gossypium hirsutum L.) is the most important fiber crop, and its lint-yield improvement is impeded due to its narrow genetic base and the lack of understanding of the genetic basis of yield. Backcross inbred lines (BILs) or near-isogenic lines (NILs) in the same genetic background differing in lint yield, developed through advanced backcrossing, provide an important genomic resource to study the molecular genetic basis of lint yield. In the present study, a high-yield (HY) group and a low-yield (LY) group each with three BILs were selected from a BIL population between G. hirsutum and G. barbadense. Using a microarray-based comparative transcriptome analysis on developing fibers at 10 days post-anthesis (DPA) between the two groups, 1486 differentially expressed genes (DEGs) were identified. A total of 212 DEGs were further mapped in the regions of 24 yield QTL and 11 yield trait QTL hotspots as reported previously, and 81 DEGs mapped with the 7 lint-yield QTL identified in the BIL population from which the two sets of BILs were selected. Gene Ontology annotations and Blast-Mapping-Annotation-KEGG analysis via Blast2GO revealed that more DEGs were associated with catalytic activity and binding, followed by transporters, nucleic acid binding transcription factors, structural molecules and molecular transducer activities. Six DEGs were chosen for a quantitative RT-PCR assay, and the results were consistent with the microarray analysis. The development of DEGs-based markers revealed that 7 single strand conformation polymorphism-based single nucleotide polymorphic (SSCP-SNP) markers were associated with yield traits, and 3 markers with lint yield. In the present study, we identified a number of yield and yield component QTL-co-localizing DEGs and developed several DEG-based SSCP-SNP markers for the traits, thereby providing a set of candidate genes for molecular breeding and genetic manipulation of lint yield in cotton.